Mercury decreases the frequency of induced but not spontaneous clustering of acetylcholine receptors.
Studies with environmental levels of various metals typically focus on observable neurological symptoms in newborns and adults. Use of the C2C12 skeletal muscle cell line as a developmental model enabled us to test whether environmental insults prevented myotube formation or the assembly of the postsynaptic component of the neuromuscular synapse. Specifically, we asked whether the inorganic metal mercury interfered with the fusion of myoblasts into myotubes, acetylcholine receptor (AChR) clustering, or the agrin signaling events that precede AChR clustering. C2C12 myotubes grown in culture medium containing 10 microM mercuric chloride were morphologically indistinguishable from control myotubes at the light-microscopic level, and myoblasts fused into myotubes normally. However, myotubes pretreated with mercury demonstrated a decreased frequency of AChR clustering induced by agrin and other experimental manipulations. Furthermore, mercury pretreatment decreased the agrin-induced tyrosine phosphorylation of the AChR beta subunit, thus inhibiting the agrin signal transduction pathway. In contrast, mercury failed to decrease the frequency of spontaneous AChR clustering, suggesting that spontaneous AChR clustering differs from agrin-induced AChR clustering in some significant way.